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(57) Abstract 

PROBLEM TO BE SOLVED: To quickly detect an 
abnormal ex ec ution node in a fault-tolerant system 
executing a plurality of programs in parallel by means 
of a phjrafity of execution nodes. 

SOLUTION: In this fauft-toterant system, a fault 
tolerance on a program level is provided when programs 
111-1 to 111-n having equivalent functions and different 
versions are executed in parallel on a phjrafity of 
execution nodes 110-1 to 110-n having the same 
execution environment 112. If there is no abnormal 
execution node, a difference of environment information 
for each execution node is a difference due to that of a 
program version, however, when an abnormal concfition is 
generated in a certain execution node, only the 
environment information of the abnormal execution node 
is dearly differentiated from that of other normal 
execution nodes. Consequently, an information 
acquisition means 121 acquires the environment 
information of a plurality of execution nodes operating 
the programs in parallel, and a comparison verification 
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5<±. ra^^cN^ 1 iztnmmfeL (sion . lsa^nfly-F 1 1 0- its 
a l, 110-1 *asi*sw*i»eT-^£iett*i 29*^m^- 

. mffmm 1 1 2 (S102), mnrnm® 1251s, 1 oonfiry- vizn 

•t&mwmi 1 20^Sr*lt^i:. ^IScNSrlflDgL (SI 04) , 2#S<DHfi : y 

-b*i i o-2izttLxmmnmmzm i om-?. zti£. 8B«»i2 9tc^»a5is$*ife 
^^^A^B#fc^^#fK^^Toii«y-h"tc^sMa^.?»i-C' ( s i o 

3-C'YES) . ^xAj^l^Cja^^#Slffy-H<^)fflR?&Jg«>&aS» 
[00 55] 

( a ) HfiV- F 110-i ( i = 1 — n ) j^Hv^yco^ 

m?&mi 2511 swfy-K 110-i tMLTSPHM^t'-em^v^^iM 
fi-rs. ^ iotgi L/s^tr y - h 1 10-iit 8M8*+t, an-o^ai 

*£Hfr««»l 2 5»^S. HfHPlffil 2 5ii. Rtttf 1 2 9*>£, -?-OH^t 

y-Ki io-i<vmmffi&f-f*mfriiiL. isstz. nfiv-Ki 10-iu 
. imztv/zmmfasiM?—? zm^x . g y- h 1 1 0 - i nmmum 1 1 2 zm%. 
■r*. sftwtctt. flU-fcrnfify-F 1 1 0 - iaMwwrPc nfi^itotsjg 

£B I OSfc»#LT?fi£ai&U ??jBIM$« 1 1- i tf)«iJl£H»fi3-fr*. 

[00 56] 

(b)HRy-KHO-i ( i = l-n) tfVmvisy<D%r& 

vm~? : s ynmzrmmt > * omsi-? ^ y £H3i l t v ^ * it? ^ y±cs> s 7 r -r /wt-jg 

JgS*T.*3t«>. SSfifiPl«l 2 5ti\ HfiV-K ({R&V^V) 110-i fcjfcSILTVi 

— H ((K®vi^) ;if>7o^7Al 1 1 -i<wm*fflttrth. 
[0057] 

ffio^ai: tx. mtmmumi 1 2£j^ii«y^F£^^§mtLT*>s. wnm 
mmi 25tf^mft;-Y* ! &mtz#&fr*mwthzki,zz:*). mtm#m&i 1 

2<7)m^comffy-Vl 10-1-11 O-nSrjgijrrsioKLTkll^o £05*^ 
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[0058] 

&mftS- K 110-1-110- nOHfi^l«0|g^m, yXfAli ^-llfiV- H 1 

io-i~iio -ntrn^A iii-iMii-n z&mm$rt&mi%Mmvm 

[00 59] 

L . L?t y^fA^W:{E t fcJUSl* ft o . SHTOIfffi 1 2 5 jWRWTS 
ttA<o«JIW4, ^XTJ>£iknmT^t> i mTZtiK.frb'o1)\ ro/7i»l 11-1- 
1 1 1 -nX'im.^KZmttimg&tfft&Ltzfrt'ofr. 111-1-1 

gff 1 2 4 sWOtf**"* yAfA«(i £-HfiV- H110-l-110-n fcis « 
[00 60] 

Vtf-k LXftftZtlZ. yXfA^WT^Il Wiy-H 1 2 OcoUfi^ 
a»l 2 5T«aiS<t, ^-Htfy-h'l 10-1-1 1 O-ntiittSaS. ftttWSriW 
mtirfrii. fSXmi 2 9fc:lEtt3*rCV^*ggfiv'-r«l lO-l-l lO-ncoHfiW 

&STR (Suspend to RAM) Sr^Td „ ^rif«0^r<£"C#^fify — H 110 — 
1-1 1 0-n#ffit*-&. 
[00 6 1] 

»rfc*^5S*#«£Lfc*&, fiy-F 1 2 OOSSfxttSSB 12 514, *<0*ttSBSfc 
ZWknmftS-V 1 10-1 — 1 1 0-n±(7)7D/7Al 1 1-1 — 1 1 l-n^SS 

a$#4fcifco^fl«»s«£3&ff-*-5. ttz, romi 1 1-1-1 1 l-n-e^ 
^arr&Ma^ffd. ci^aii. mm. miss -Ft Lxm&ztvfzmff 

&&W4&&*u5rV\ ^•i.^titt-S.cO^SH^ro^^A 1 11-1 — 111-n 
^OHfipy-H^rn^^AT'lt^ix/iMaMm*^, ffiE<Dlo£ 1^2.7^ £: 

mgkkLxmiRi-2>^m%k'£m'>x. isA7-A.bLx<r>wmmmft~i-&. torn. 

[00 62] 

*^^Si^*^i)i^W^xActj{t&piWW^«iao-0i^ov>-c, 

[00 63] 

mkcomftS-F 1 10-1-1 lO-nm^ro^Al l l-l-l l l-n# 
M?iJISfif£*lT^.&i:#. Kfttftifilffl 2 4*>fflfBR»*ai 2 1(4. 

y-Hiio-i~iio-n iz&if&mftmm 1 1 2^>«orH-H*js^s«fli«*ins 

SKI 3 0£ilfC«-HfiV-Kl 10-1-1 1 0-nO«$8i&ffiSI51 i 6*^IR#t 

, ftieeiai 2 9^8*»flWffiE««fciE*irt-* ufyrs2on. 

[00 64] 

JUT, H 1 2 0 ##§I|fiV- H 110-1 — 110-n frbjmr&mm/tmtz 

^xmmizmi-r&. 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



(14) 



1^2004-355233 (P2004- 



[0 0 6 5] 

(a) 7'Ot7t^tS 

( b ) mm*cv7-n-tx(7)m?Tim 
( C > *?=v<7)&mvm 

(d) **-yis*commvm 
( e > mmm<?>mmw& 

(g) ?<x?<r)im*m 

(h) A£fc>M y?7*-x<7)im 

( i ) hv-fvim 

( j ) x<?)iBBi 
[0066] 

±t s<o btiV7h>>xT tc awMt «w h o . ztamn a . c - j t^- h 
vmt* £ o iz lx «, m % l . fluffi a- j <3rt*>ff »os»a»& s v ^i^w*sx»-r s 

[00 67] 
[0068] 

tay-K 1 2 ocoffifgKtt^si 2 1 a^iifigg&i 3 ogEtjT&HfTy-F no- 

1-1 10-nCo^yU rj-?yh'7-fyj:0«^ : 5rll?S3-7^HSrf6tft-C-?-^ 
JSWf Lfc 0 . * & V p r o c iiTFOiSS:? T^/^XfA^I^^ ^rffifft S . 
-ltf)i§-£\ Hfiry-Hl 10-1-11 0-ncmWmM \ 1 6tt. l^y-K 1 2 0 

[0069] 

HfiV-Kl 10-1-1 1 0-n<Offl^iittg|Sl wi£a~ j <7>8i*lfflfg£JRf§ 

Jtm& i 2 1 #=g-Hfiv- ki i o — i—i io- nco-f-b'xro-t >vvfrt>mmm 

[0070] 

kit. ima.^j<ommffl(?>mMt*<nm%i3m<om&iz^xmwt&. 

irmt LXlimsmnjjmi SrffifflU Li nuxOS (Redhat7. 3)*«#y- 

\ t iznmztix^zi&i!izmfct&. 

[007 1] 

(a) 7*n-fc.y9-cofi»ffl«ffl 

(T) n-KT^Wy (Tn-tr-yHf^ffl^) 

^Wt u P t imerj^yh\ fcS^tet o p 37V HSrHfi : LT^mS:WPfT-&C: b 

X'W%x-% h . 

[0072] 

( b ) Um*cr>y°u*iXCDm.?TW& 

( T ) rnHr^l^ftS ( HfiW (running). ffB&A^rffi^fMHjOi ( s 1 
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eeping in an interruptible wait) , tPJ£L^M N n J 
Ifl^SI (waiting in uninterruptible desk slee 
P ) , mTU±XimA,X'\^/yVW& (zombie), M^-X3*l-0**#!B ( 
traced), isf+MZi Offit LTU&flc® (stopped) , ( 
paging) ) 

(>>) rn^n-H7<P-y 

(X) 7°n-feXO^TB#^ ( u s e r mode/kernel mode) 
(*) 7ntX(0ifffM (priority) 

( ) Tn-feXtcSiJ 0 £*ifciE»LX ^ 'J tf)-»M X 

( ? ) 7o-fe^ W-y 7 1 -/i' hi! ( m a j o r fault/minor faul 
t ) 

(n) >-^;W<?)b*-y 

<Zlix4>(;i, TO^ID^XXXXtni:, /p roc/xxxx/s t at, /v r 
o c/xx xx/s t a t u s , /p r o c/xx x x/s tat mJ^JlTO{5S7 r -f 
£#!SWS £ i: TJRf#T'# & . 
[00 73] 

(c) **y<0ttflMfflB 
(T) ^t'JWt-fX 
<-f ) ^t'JOiffli 

free37yKMu|jtop37y^HffU &$k£im-t&ZbTJR 
t#T'#l>. /proc/memi n f o Srp^L & » & . 

[0074] 

(d) *w*/jL<7>mmvm 

(T) ^^7-/a«t>( X 
M ) ^7yah 7 

^ix£>ii, f ree3vyHiHffL-Clft**»Wi-*ifCISl»"C#*. /p r 
oc/raerainfo **BH-$-* Z t £ . 

[0075] 

( e ) fl^tfcOttfflttflR 
(T) {RBfEiitO-'MX 
M ) (R«ietttf>«ffl* 

Zti^it. free3?yh\ ft«V^i t o P 3?y Ffc^LTISIIfcJIWW S i t T 

h> £tz. /P r o c/m e m i n f o £#JR?ft i k TJRW'CS & . 
[00 76] 

( f ) yryr^jucomm^m 

(T) X777^X 

£*Ui, free37>K. *4V^it o p3"e^H*Hff LTlSJR*IWf^-&ii:TK 
f#T# & . */£ , /proc/meminfo C fc t'Mt^ S . 

( -f ) XV yrSftfc^-iK 

[00 77] 

(g) fjxfnmmvm 

(T) fai'iot'fx 

[00783 

(h) xibiMyfy*-A<rrtm 
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(T) ( I DE, SCSI. PCI, N I CD^M 

Ztibli. l spc ia-?yv$:mftLX&3kZMffii-&ZtX'W.%X'Z&. £te, Nl 
C<0*§-£. i f c o n f i g a-?> Vtmffti b . <k OBJMffarflHRAW^n* . 
[0079] 

( i ) *-y hV-^tf® 

(r) rnmn^m 

ztityii. i f conf i gavyvnmft&MkZtmrf&zkX'mm'Z 

[0080] 

( j ) &ftM XcOiSJg 
(T) ra-fe y-f^)SJS 

£*tfi s B IOS^JEUV^If/proc/cpu i n f o *4HHLTK»TS & . 
[008 1] 

JURttIE#K 12 211 EH SB 12 9 teKBSfltettWr^- HllO-lMlO-n 
fcrfctt-fcHfrSWl 1 2^{iQTIaI-^c7)a^ff«tc^V^T. -kSmiMtortSmj—Y 

cr>m%m®k wmzm&tz mumt ^x^mny- ^zmnzmfty- h t lt 

tftffif * (S202). 
[0082] 

jttfcJWrarHfT^-FfcL fliw^jEflSWrUffy-Htcit^'C, rn-bvtwo-isr^l/ 
-vWt<&&. ra^Xc^^^-^Aiiill^k-r^t^oTt^^ll^Ty-KJi. fit} 

m^zx-yxa^mt-t^tzm^mTy-vit. fl&ojESf&nfiv 

F<±. ffi<0jEtt$rlW*y'-Ffc:Jfc'<T, *>y FV-^^ff/^-y Ftf**.*. Tn-fe-y 
L^^rHfiy - Ftl fliiOiE^llfty - F tzlfr^X s To -fe -y 

&±tfh. imm&m 22a. z^xd^mmwrnmLxm^y-v^mta-rt. 
*t». stmmn^mz^xii. ztifi>2~Dco¥-mizmm-t&i><7)Xte%^ 

o 

[0083] 

&o ^fitftajffifcJi. flktf" Detecting cellular fra 

ud using adaptive prototypes" (P. Burge, 
J. Shawe-Tay I or, Proceedings of AI Appro 
aches to Fraud Detection and Risk Manage 
ment, pp : 9-13, 1997) V On-line Unsupervis 
ed Oultlier Detection Using Finite Mixtu 
res with Discounting Learning Algorithms 
(K. Yamanishi et. a 1 . , Proceedings of t 
he 6th ACM SIGKDD International Conferen 
ce on Knowledge Discovery and Data Minin 
g, ACM Press, pp: 320-324, 2 0 0 0 ) fcHBtt^flTV^tt 
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irtju. mazm~j*^tb^wix®Mt&. m&fmfgmzmmLxmzt&wvfeM 

[00 84] 

vc$mwm 1 2 2izx zmmmmtm 1 2 9 izimztiz . nwigp 1 2 5(4. 
SEitffi 1 2 9 izm^titzmim^^mLxm'^y- Fum&ztLtifrz s t 
, m%s-YW&&%tix\^tui. vmttmnmn-mtLx. &itiztifzmm%mfts 

-VZm?*->\'%t'cVttX^>frfelsbt>tltzzi--WzM*a-t?> (S20 3) . ii 

«*>$rv*. ttz. m®;- vtfm&ztitz^izn&i&&zmm-tz>tzvx%< . mmm 

[0085] 

tiffgJDtff^K 1 2 1 fej: S#SSfty- F 1 1 0 - 1 - 1 1 0 - n*>6<08W»flBB^|X»t 
*<OK#Siifei««fll«t=»^<Jt««tiE¥ai 2 2(cJ: 9*UR«SBi, iKK t fc#0S 

fly- Kiio-i-no-n ^a^*>'^K§ixT*^^* j ai-i» ST'^wra^. 
t^ifSB*^s§fii>. #^y-Ki 10-1-1 1 o-ncnm^fm^mm-o 

ttffi-rSidfcL-Cfcft^L, ^WfSt^T^O^^JtK^iELTM^y-h'^^ 
[0086] 

imzamm-rs c\tx'm®%mfts-vzmm?z>fz&>. mm^mfm^tmd 
«r, oio^w^'Ufl^i: L-c^-r-s.Hu^a^HcMsy-KS-^ai-r-i»^a:*^rtg 

[0087] 

[^^2<0HJ6O^] 

h 5 £#srf £ t: , ^wmw,2 (r>mi&<mi®,zfrfrh wmm^^ut. way - h 5 

2O«O§&fr*aS»5 2 5j&'01<OiI»J*Hl 2 3<OffebO(c. i^MfV- h*£fM:S 

w»W3»fffii*Hi^Tai i (vmm<o&mt m txh * . 

[0088] 
[0089] 

^XxAjSftfiL MfcoHfify-Kl 10-1 — 1 lO-ntBv^rn^Al 11- 

i-ii i - nwmim&2ti&mi$mmtfmiz%& t . ww*as»i 24**, 

Al 1 1-1-1 1 1 -nSrHflLT^SHfiV-h- 1 10-1-1 10-n?)«* ! f 
ftffi»4>*Lfc«^RXJaLh"C*«*»4fd *»&!>]€ t (S60 1 ) . «jaRXja±T**ttt' 

. mmsm^&i 2 itci:o. ^s-iifly-Ki 10-1-1 1 o-niz&ii&mnmn 
1 2<n\mm^&rmmm&fflmm\ 3osrMtTix#L. -ensrieisspi 29<o 
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[0090] 

mz, mm&&®i2 4cr>itmm^mi2 211 tsiiasi 2 gfcEttSJlftrfHWry- 
FllO-l^llO-n fcfctt-BUffaWI 1 1 2 tf>«»fll**iS*Si^ 1 »^SS« 

*&8IWIfllfflS:»o||fty-H*. H^fc&Hfiry-h'fc LTRS-Ti. (S6 0 3) . 

immm^m 122W &&8iEis£ttfEtt& 1 2 9 Ktettsfta . 

[0091] 

mz, SH?«SS5 2 5(1 gftgffil 2 9j&>&*SE8*£Se*fflU fWffcWJgSflrt:!* 
«y-H*^S^i:'d*^fJSt (S604), »«k«jeS*ufeJWfy-l«36«J54«* 
. ffjt*»5 2 6fcj:9. -eoM^=5rHfiry-h"^^ih$-li:4 (S60 5) . HfiV-K 
SrfltitS-tt-«ffll»*^«. leiSSPl 2 9^«^$^^^)Hfi : y-Kc0^iSSf-^^ 
JStT. iHSB»13 0e*-Cff±#S5 2 6*»<i>IEffT$<i4. £*UcJ:D. »«=S:SltT 

[0092] 

!JUiOJ:p=5:S^ffifg^M#i:it«^iE, K*>f*ik«SSU\ Tv^y^l 1 1 - 

1-11 l-nZmfLX^&miS-Vl 10-1-1 1 0-n<r>mttf : ?ti>%)sbt>tl 

0/7AI 11-1 — 11 1 -nS-UffLTV^SH^fy-H 110-1 — 11 0-nCOm 

m i i-frfeiht>titimmxj:>o&%<%:$>t (S6oitNo) . m6iz^zti&!im 

[0093] 
[0094] 

[^Bjcom30HMO^] 

2 0 onfi^sp 5 2 5tmi oa*n¥& 123 oftb 0 iz s gr^&iifiv - t« £iMn^- 
4iijn^s9 2 9 *«i-c v^jfiTiB 1 ommn&mtmtfwm* 0 . -e^ffi^fli^tiis 

mmmmmzm^xm 1 nmmnwmk n tx-bz . 

[0 0 9 5] 

h' 110-1 — 11 O-nCfc^trn^Al 11-1 — 11 l-ntfi&.mmZtl& 
M18mMimtz&*b. »SF«ai«B51 2 4<0flHRK»^ai 2 1(1 jgBJWfc, #HfiV 

-h'iio-i-iio-n 1 1 2(Dimm-tif&commim$:mmi8i 

ftl 3 0£ffitT#HfiV-K 110-1-1 1 O-ncDtiffgiSffigBl 16*»<>>JR»U 

*ti£Ktimi 2 9cr)wmmwmAzw^t^ <xf77S7o 1 > . Kft-rs^tiffi 

[0 0 9 6] 

mz, mwmtn3 1 2 4 nitmm^m 12211 ie«su 129 taettsfifc^efry - 
h'iio-i-iio-n iz&tt&mnmm 1 1 2 oawffi*£R*ii*. as 1 tfouss^ 
mm t mmiz&m&kb h \ ^mixmmim&jft. ^xitmm-t z>ztx\ mtmazm 
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frhmmtfrniftimfrs-Ft:. mftcofozmfts-FtLxmnttz (S702) . 
smmm^m 1 2 2 k i s^aES^iienas 1 2 9 ^le^ix* . 

[00 97] 

fiv- Ytfb&frb' ofrtmfeL ( s 7 0 3 ) . fi^wg^ft^iifiv- 

, jejD¥S9 2 9£«J:9, FfcjBKr*-* (S704) . jSiH-SHfiV- 

SfPl 2 9t*iffc:ie«SiiT*J 0. iI*D#S9 2 9(iiE1i^l 2 9*>£>*ft£><7)fif$g£# 

g£BBtt$i*-£. «rt<^w-ri»i^Ty-Kc7)iSc«. wi.onwr<o^rvrs7 0 3-c* 

[00 98] 
[0099] 

2 0c7)HfftagP7 2 5#ffit#K5 2 6(CjDiT. nfiy- l«^«fijetttflj«-*3gje 
1±¥>JS^S7 2 7 fc. 3cSgtt3WiBS^4>]S®ftX ( Xtt3JJLh<OW>36»fe*ut«) 

[0 100] 

saxsr^-riai oo7u-^-h£#B&LTi&Hjj-f 

[0101] 

i'X-fAigiWlL WtenmiJ-Y 1 10-1-1 10-n(;fc^"C7'o^7i»l 11- 
1-11 l-n#^fSfr§*l*M«3^:RaRfc:*4i:, PWWftitSSB 1 2 4 7n^7 
Al 1 1-1 — 1 1 l-nSrH^fLT^S^ifiV-h'l 10-1 — 1 1 0 - n cofflgfa*^ 

»^ftfe*ifcia®Rxj2LhT»&3&»if53&»^¥!isL (S801) , wtmmxa±xhtni: 
s mnm^m 2it<to. #nfiv-Ki 10-1-1 1 o-inztsv&mrmmi 

1 20{i(J'IU-B§^0^«tffg^afi^l 3 0£iItTfif$SJSftl3Sl 1 6*>£>K#U 

-e^iSriEiigp 1 2 9cr>mmmmm<,zimth (xx^rss o 2 > . rc#*&at»fl! 

[0 102] 

<^tc. pmttBsn 1 2 4ojt«aME¥& 12211 gettffi 1 2 9 tcieii£fi£#§gfiv- 

H110-l-110-n IZ&tfZmfWM 1 1 2 <ttigiflttR&ffi*&*. m 1 <0HSfetf> 

*&wM/tm*fry9&TS-\<&. m%cofo&mfts-\ t bLxmfct& (sso3) . 
ft*E«tiE*a 1 2 2 1= j s^iE^mtiiB'tiap 1 2 9 tc£tts*i* . 

[0 103] 

fi=y- b'*^-&*^'d*^ ! H'j^L ( s 8 0 4 ) . mftbwmztitzmfrs- vtfhhm^ 

, tfih^R 5 2 6 fc: «k *K SB 2 comM^BMb mmz. *<7)m®%mfS- H fcffiLS •£ 
§ ( S80 5 ) . 
[0 104] 

flfc&\ m®bmMztitzmfts-\ t &%^m&. mn t mm2 5iz, m&&m&&7 
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2 7iz x m-mtm^ix-fi.zm^x^iE'^tcmyy-vi 10-1— iio-n<o 

£J&tt*flJ&*-4 ( S 8 0 6 ) . ££tt<#H££&fc LT(i. Jl#y-K*WJ$ft3:< 
[0 105] 

mz. Hfif«a»7 2 5tilE1«Wl 2 9*6£j^OHJg|Sai*Ma(fiU £5gLTVM, 
fc<^5a&*#ffiTVvfirV*%& (S80 7TNO) , ©JP^KEW^ffiaJ 1 2 4 (CgPL. 19 

fc<0ffljaS** t aS'O*4#& (S807TYES) . *R¥»7 2 8fc«k 0* Bt£tfcX£ 
S^.i»S!c/cWllfi : y-h'^ff±$-^-i»^fi : y-h'i:LTSS?-r-g» (S808) . f?jt£ 
tf£llffy-F£>IIiR1-£;51££: LTfi. ilO Zm<tt*bl l z5z&z?yyj*T*MtRt& 

ym. vmizgmztitim&wx 'om^co^^mi.zmvi-t^m. vmz^m^ntca 
~f->-H yxyis*-Mzfc^xmgi-r2>j}m%b'zmm-?& . £>t&. zti^imiz 

[0 106] 

. -en^i^LTiiftlgSSl 3 0^T'$iifflI^Sr^fi : -n»C:i:tc < iO. >iiR¥K7 2 8 
[0 107] 

Hfi y- F**£Jg LfcttJBfcJSr-jfc^-C. WSr#*£(t3SfiV-- KtffjhS**fcA. 
Hfln^. h £ J: 0 ffi^T S <! fc & . 
[0 1 08] 

mi lz^mt&t. *wn<vwi5conm<offl&i l z^&mw&i'X c rJ*ii. my-F 

9 2 0*>HfHPI»9 2 5#f*iL#«5 2 6 , SJgttWJg^a 7 2 7 tJilTa!«¥S7 2 
8tJaxT..ST^=5rH=ffy-h'^i&Jirri.iIJn#S9 2 9£fi;LT^&j£T*H90H4c9 
SdtoflSBhflMb^H^O. ^fl&«»J«liJIS4<ollifcwjKIRi:Ht."C*&. 

[0 109] 

*fc. *3at*>?BJBte stmiF k*j *t & ^K3l^aio-Mt o v . *<o 
m.za<tmi 2 «7o-t^- f z^m Lxtm-th . 

[0 1 10] 

^fA^Bt, asaKX ( X»i3J*LLtf>«0 OMfc^HfiV- F 110-1-110- 

nm^7a/7Ai 1 1-1-1 1 i-nWM.mm?fztix^&m%mmtfmiz%z 
t. mmtmi 24«, flw»R»#&i 2 licto, #nfiv-Fi 10-1-1 1 0 
-nt:*jft*siffawi 1 2<o«{3rR-^oawfl^*ame»i 3o*atTflW8a 

001). MnT&mmffiwiimi<omme>Bmtz&i?&i>cr>tmiT'*>h. mz. mm 
mm,® 1 2 4<ojmmme#k 12 2(1 leissu 1 2 9fcriett3*ifc#3iffy- f 1 1 0 - 
i~i 1 o-ntz&if&mftmmi 1 2commmmm^^. mi<r>mm<mmtmm 
i,z&m®i&&w&\-timm&m&m^xmmE-t&zbX'. Mtwmzm%$>mmm 

M^fc^Htfy-b'tLTPI^rS (SI 002) . Jt^iE 
¥S1 2 2(cJ:SWiEtgJR(iett9!l 2 9KfEti$il&. ^^1^9 2 5(4. IB 

~rz ( s i o o 3 ) . »*fcfljes*ife5lffy-H*^!iv%«^-, whpuxt 1 -yrs l o o 
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[0111] 

x 0 , mti%mfty- vzmrni-z ( s 1 0 0 4 ) . mtrt&mfts- w>mm. mmz 
mm-t&mfts- vnmm. s-nfiv- vnmmmkfcr-fmm® 1 2 9 izmmz 
Mmzttxte*)^ iij D #S9 2 9tiieitgpi 2 ga^^ow^m^LTiTU^T 

^L<»r&llfiV-F<0iM2, C?iJi.{fitBtf^Xx>yrs 1 0 0 3T'ii?gfc¥iJ5££iXJt 
^y-K^ffl&fcllt(cl£££*Ll>#, ^t^Xt(Om^S.^LXii<Zb ^ffiX'hh 

© 

[0 1 12] 

-e<0f£, SiJfflKiXx-yrS 1 0 0 5CfS, Xf77S1005~S10 1 3(2, 010 

i?)xf7rs8o i-sso 9 til .riKcj: 9, ro^Ai 11-1-11 

1 - n zmff-r&mfis- hiio-i~iio - nnmtmfeWLWXth&z t 

-fSfc, SlSi5:x^x.i,^^||fi 1 y-h'^<?±$ixi>. fit, 01 o<wmk.mtt*) 
, £tt%:mfiS-Y$:&±Lti1£. ifciiyo^^l 1 1-1 — 1 1 l-n^HfrTS 
HfiV-Kl 10-1-1 1 0-n<0&#&£itXJ:9^&<: : $:l>i:, MWXf'yTS 
10 2 1 C»tffJ. t¥oT . HfiV- H^HBB&^ffl^RX i D^=S:v^ ( S 1 0 2 1 

tye s ) , mn^m 2 9(2, ntfy-H^^a^axtc^si a taw**^ y- 

K*jBiW& (SI 022) . -C-LT, Xf77S100 1««jl!li^ltf 5 -T^UC 
[0 113] 

zco£oiz*mm<mmizMf^ ^Acommcommx^^ti^mzmtx. t?sb#(2 
mfts-vnmzMt>-tz\tX'mff^xh£i$ML, ttmzmaLizbz&fs-FzmM 

[0 1 14] 

mi 3&imt&b* *mi<om6<vmnnBmizfrfr&wmmi'ATMi. tiy-n 
1 1 2 ocom?r f §mi& 1 1 2 5#ffjt#&5 2 6 , $%mm*&7 2 1 . s*r#K7 2 

8t3j:t/jiJa#S7 2 9(;J0^.T, 0«j&»6tf)3S#* vfe-i^fcWtT. Hfipy-h'l 1 
0-1-1 10-nCML, ^JEgy-y-fc-i^JR&U ft&lZ&mt&Xv-t-i? 
Vm^&l 1 2 7SriiiTV^^T01 1 <Z>»5^2atO#»fc«Jfc& I »5r 0 , -e<0fl!ltf> 
ftB£(2^5oSUt^®i:|sitT'&S. ^M<rWMlzfri!)>$>mf$Wi'X*rJ*<r)® 
#(2, ^7^-yfl#gl 1 2 7(=Wit-r&«ffll*l*V^TSi5<0SQft^JBfcrat. , C* 

[0 1 15] 

m 1 4 zmtcth b , y «y •fe-s^ra^-a 1 1 2 7 (2, w*y «y -fe-^sm^a 1211 
, y^-^mmmm^mi 212, 51*^ •/•t-^Mfii 213, >yt 
->Wi^ai 214, isr* yfe-^awBrffigieiigpi 2 1 5i>j:i^fcy >yt- 
i^sai^feffifSiEisspi 2 1 6 3&^^$m.^a^^K^t, js^y -y-fe-^fi^a 

12 2 1, y -fe-^ayi^JBr^a 1 2 2 2, J5£?gy -y-b-v-'^J^a 1 223, £ 

EX >y •fe-i^lfi^a 12 2 4, j5£?gy. v *-iSMmmfflB§m® 1 2 2 5fc J:tflB* 

y ■y-fe-^g^+sfgieifgpi 2 2 6*»4>»jss*t&«sBS*ntffi*k, £SfHPi»i 1 

2 5<T>W±^Wl5 2 e^zihm^ry-YayWstiiXX/m^m 2 9(~2:.g>SlfiV-h'<7) 

muzmtx. #ieitSBi 2 1 5. 12 16, 1225, 1 22 6^m^^--s.w#^# 
ai 23it*^-c«jss*i, -^-t'^^^-r^^^-fryb^h'tv^^^-y 
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■t-ismm7ti 2 0 2t l zt$mztiz>tmz. mfs-vi io-i~i io-nt;is§t 

2 0 3(4. y-b-^jMm7Ul 20 2^>^^{i^fy-KSfl 20 

[0 116] 

X'v±-i?<m&m i2 7^s«ts. 

[0 1 17] 

S3<y y-fc-^i£fl7Cl 2 0 2*^*SIM^ffic7)MK*>'X7 1 A{^*y vt-iStfm 
mZtiT<&b. »R^7*-y5ifai 2 1 ^7t-y)!!ilfli 
¥S1 2 1 2T'(4. g#y v*-^^WBffMffiE«ffll 2 1 5 fcHEttS#T.fcflW8*#!!S 

I 1 0 - i ( i = l~n) SrJpJBrT*. Kill^ilv^^aiT'SSjML^v^fiJIiTL^ 

ft7Cl 2 0 2£jg-f. «aM-4fc«KUfc*£. »yfe-^*«ffil¥!lBr^»l 2 1 2(4 

. mS&cfvmfS-}* 1 1 0 - i •y-t-^SSy 7 -t:-y«fSl 

2 1 3 tear*-*. teM5fecon^f y- k *tit><?>£XZimt&. 

[0 1 18] 

.yb-yWgl 2 13(1 ^*y >y*-^IIBIS*flW88B«»l 2 1 6£#8§L 

*c> ^*y •y-te-^co^^iEM-r-snffy-Ki io-iicts»u;kt, sostc 

. g^7*-^'«*Sl 2 1 3(4. -e^'nw^SrteiH 
[0 119] 

S^y -y-b-i^MS^Rl 2 1 4(4. •y-b-v'MfSl 2 1 3X'£.f£Ztltzm& 

y -y-fe-£/$r. jnuasi 3o*iitT. n^y-FPi 20 inntm-f&mftj-v 

I I o - i tzmm-t* . ^*y y-fe-x^tessr^tt^ntfy- h i i o - i (4. *<o^ 
3<y «y -t-^rn^A 1 1 1 - i tjaa^-it-i. . 

[0 120] 

#HfiV-Kl 1 O-i^rnmi ll-i(i, «*3*lfc»lfcfTV>, JC^y-y-fe 
-^SHrri). ^*y -yte-S-'iMflTU 1 2 0 2frt><?m>&X vt-^trTa^yM. 1 1 
1 - i "C—B&mt&Mrc. *<07D/5A 1 1 1 - i a»&ftRW$rB!ffl*8«<0l6!g:* 
-y-b-^**«ajS*i&«^Ifft"C*< , fk*^J^«Sfe*^#^jieT*SiJ^llfly-K^h 
&<VisXTMz7-?^-XT7*X%b'co>mm&Zftoim* >y-t-v (gij-t-f y 
g^y >y-b-x) ijm^ixhm^ifihh. JSB^y 7t-y5«fgl 2 2 1 (4. ^<04 0 
*Hffy-Fl 1 0- ij&^cr,J5£^y yt-i/'iggL, »A' 7 7r(:-^Cil 

[0121] 

JE^y -yt-iSWWPm^&l 2 2 2(4. JSgKiMy y*-^JjttoeSKr«yiagjR*«JB 
^•yt-yWgl 2 2 1 «A', 7 r fcW»S*lfc3&»4f a avfcWRU *rt£#«S;h. 
TV^rV^SJi^m^Hra^KT-f ft. J©S«iS^ -y-lr-^^H^^a^m^W 
Sfc.TVtfU*. lE^y «yfe-^*«SI¥!lBr¥Sl 2 2 2(4. J£?gy -y ■fe-^MBrWfBie 
IfgEl 2 2 5£#{BLT. J£«>My «y-fe-S*o£j«HJSi3 J:tf«g^#PJB!r£fTV\ JG 

y 7t-ytfcot, ^-t'yg^y -y-fe-^fl-K-f ftHfiV-Kan otiv^t' 
eoai-CteiUL^V^fOilTL^^. ^fet^^^y-y-b-^SrSScS-rft^. SSTS 
^TV^£7)y •y-fe-ySrg^y -y-b-^ftTCl 2 0 2ti*fl-t&. 
jE^y -yfe-^SijHf-fx^y 'y*-^ftoT#iiabW?trSJt«>fclKS-rS4: 
1^Lfc*&fcJ:tf*R3;h.Tv>Sjes* -y-fe-^>W-t'x^y -y-fc-ycSKJ* 
i^W'SrJtB^y >yfe-^<0%&. JtE^y y-fe-i/^— o-C*tt(f. ^<oy 7-fe-y'5r-eoi 
*<gi!S-rsy y-fe-xfc-Tft. aSfcaSgfiV-Kl lO-icoro^l 11-iK 

a»pwEgy v*-^***^ j&gy >vt-iswm»m^f5. 1 2 2 2(4. jcs^ -y-t 
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-^fmmmmma 1225 lt . laroi 3 &j&gy- >y -fe-^^aw?* * v * 
jiffy -H»r**. 

CO 1 22] 

( a ) ffiftf)— OOjSffy- Kno-i Wfttrafcro^A 1 1 1 - i >y 

(b> wi»e*#ut^>fAT^n«ai (mur i#) rtfc3MLfc*ft<ojE«.x 
ft. 

( c ) ^toffift&*ufcHffifflR«MES* •y-fe-SWHKWB. 0 loc7)j£gy. 

y-fe-S^aHRU iit^JE^fgiM^ 7*-yttS. 

(d) ^IS^StlfcrMAT^hlSHS (WitTl^) flte^Lfca»<9JB3?;* v-fe- 

( e ) JlttfcttiBSfc.fclSfi 1 y-H£W<0ffiR<0SHfy-H<0fg*S:aj*"r&. 
[0 123] 

mncoumzmm-tz z t . 

CO 1 24] 

jBg-* - y -b-^jR#g 1 2 2 3 (4, J5G^y •y-fe-S'TEBBfeflWREtt* 1 2 2 6 *#flg L 

•y-fe-^SrJEgy. y-fe-^iMft^fel 2 0 3 fcSaMtf-i . iBS^ «yfe-i^6«5t 1 
2 0 3#. ^fy-K -eo^fy-h'Wa^7^(4^$^^SrtfV^ 

. ^«BBS**itas^-y-b-^"ciarr6. tti. m®x v±-ismm?ti 2 0 3#. 

g*p< >y-fe-io&fl7Cl 2 0 2T&£i§-£\ yXfAh L,T<0M3ttS** < K:fcX y*-5> 
iMfl7C 1 2 0 2 fc: jgfflSiirt: ^fct==Sr&„ 
[0 125] 

flfcfrs flHBSK^Sl 2 3 1(4. Hffy-b***ie»S*ifc0. W±Ztitz<) LT^X-f A 
eo^^'ft-rs . *<o««£7cfc:. B*^-yfe-^«ffilWI)ffl|#8iett»l 2 1 5, S 

3^ >y -b->%jM$tw$siaiigB i2i6. jfcgy. «y -fe-y^aMBfit fsiBit 1225*3 
<fct/^y •vk-^mm^nmim^ 1 2 2 6(=tswi§^wfBS:jss»er-rs. 

[0 126] 

z(r>±di,z*mi&cr>mmz£tLtf, m5<vmmv>mmxi§t>ti&yimzMzx. mny- 

[0 127] 

m^commw^xr-^n xvztit xizmw i>t&.m&M 1 ~~s&6cr>9m<ommizfrfr 

-e^M5r-s.ii^fs«±T\ n-^>yuir^^mi-rhzkx\ wmm&zmnth. - 
mzv y *T7 * H4 . y 7 h x tt* tffa-r ^» ifjgco; 

r u^ivx^mmwsi^wz^h z k tfx*% s . z ^4 o zmmw^mz . **mmx& 
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[0 1 28] 

iai 5nmtht. ^min&vnmM^mizfrfrhwmmzsXTMj.. imomn 

y-H1310-l-1310-ni:, ZtltzimknmftS— H 13 10-1- 1310 
-n*Vm-t&'J?Ki:<bi>imVms-\ t 132 0b* -ft^MfcOHfiV- K 1 3 1 
0-1-1310 -n&iXfims- H1 320 £5>*^mffifcimr SfflSSB 1 
3 0 fc «r*A/C«WUtfift . Hfify-H 1310-1 — 13 10-nll P— OXTo^ 

ai 3 1 it. ^<orn^7 a 1311 Srn^rri. zti^tim* &m?mm. 1312-1 
-1 3 12-nt, mnmmui 1 e b^-t^m^^yh^At^m^^yx-hh. % 
ti?ticommnmi3 12-1-1 3 1 2-n«u ^<i:t, immm.&i 3 13-1 

-13 1 3-nfc!B1£g|$l 3 14-1-1 3 1 4 - nt Aftjlffi 1 3 15-1-1315 

-ntzmtx^z. ttz. 'tay-F 1 320{i, misiz^Ltzme^mmcomm^ 
tsttsway-F i i20bmmmmtiLt:m*.x^&. 04 *£»«o?8HBii. 013 

nii t Steffi s-r £ . 

[0 1293 

ism***, A-^xrm v^wxnw*. tmmwm&mmte «t i/tw? a 

[0 130] 

h'^xrgiii^y-^knf^. A-b-^iTi«A-7^-7'«ioti>sv^fflst5 

[0131] 

7&cr>mmz§m*5-z. hh<T>^bX't>h. ^U^^^by^^bit. t<X7F7 
Js<%b<7)ZbX'h$>. #«7^ 7*5 U kli, i&WJ y?7-f 7*7 y$rfc*<-0£ fcTfcS. 

.riife^y^h^xTtc^tr-i.iiiE/N'-yf-. -fe^f j-Uy-H^-yi-^mm ■ *.mm<r> 
mMi>v7b*?*T%me>-~2X'$>&. os,s*v7h')x7, ^-fr^uw 
■W(-fc«*-4 ^i'Jt ^'jy-, 7m#yy-^3y7^ 

U-y 3 y7r^ /K*>RS£R«i V7h^x T^«fc-ir*ix4 . £ ix£> y 7 h -7 x mm 
ZMfcth O S <r>J n'-v a y Sri: £ V 7 h ^ x T^tty n'7* fc o?^ V 7 h x TIS 
^n"5 * - *<D 1 o-ctsv ^tcfflatf 4 V 7 h ^ x rgiiSliSS: 4 y 7 h *j x rs*tk =3: 

4. 

[0 132] 

&m%m&mMm&mmb . 

[0 133] 

yvfyAmmmbit. mm^^^ism^m^mch*). mwmz\^ ff-ir 

Uro^AO-fx^yK • y- • 7Alc<J:4-H§^ihi:Beift. ff-gl&ra^Aco-f 
x^yp • y- • r-f T.^tcj;4-B#^±kW^Sj. ff-^ro^Atoosici^^ih 
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Tufy&tOSWVTJyxY -Mkconm} t^tz7u?=? 

t^-?tzmmmmi> > u^turn^ j^ismm^ y . rayy^mm 

[0 134] 

*mm<r>mmizt3^xiz, mms-Y 1 3 2 ocofatggpi 2 9i;i£'ii$tiTv^«-iifi : y 
- vmcr>mftm%m%.'r- 9 tasv ^ms: -5 r *3 0 s m 1 commcomm t mmizm 3 

3 2 0 crym^'Sm^i 1 3 2 5 Ji, 1 2 9 £iete§ft£#flfi : y- FtttC^ivmii 

=5:i>*^iiiss7-'-^^^-5-r . #nfiry- k i3io-i~i3io - nizmzmm 

13 1 2-1 — 1 3 1 2-nfc<fclA'|lJ— iOTu^Al 3 1 1 CDl&gSr^Td . i^fcrj: 9 
, ll— <7)Ta^y A 13 11 ^tl-fil^-SII^T^ 1312-1 — 1312 - n±X' 

[0 13 5] 

rnmi31 1 t#^^§#^^N'^'vStt-(L-r-&#€O*t«^^:T<0Slfi : 
y-F 1310-1 — 131 O-nTIBIBt^tiK-rs^tCJi. Hffy-H 13 10 

-i~i3 1 o-nt'oLcomfmmi 312-1—131 2-ne>wm&*j&&mg&L 
±jzz<^-&cr>tim£ u*. raster m<omm^ ; 7*-?i*£xmtx\ ±im®m 
hnmm.+'U hmm^m-^tstX'ii^^M^^^^X'hh. z 
zx\ *mm<?>Bmx°iz. mm^m?ts-b^&mco2^mfts-b^<nm¥Tmm<7)m 
mat. ^frfefrbtitmmmi;xkizttM-tz>£oiz%.#>t>tix^&. ar. zo&z^ 
^xmn-tz. 

[0 136] 

DXY = aDfffbDs+c%+dDg — (1) 

[0 137] 

£,r-t\ DHttiffy-Kx, y^a-^xTIMM^ d s (i^tfy-Kx. y 

Kii^tfy-Hx. Y^rn^A^i&ii^ffiajg^m-m^-r. a, b, c, <uz 
m^wf^mxh 0 , £t m tm^mnf^mm^mmm^mz^m- s <r 

[0 138] 

iax'femzti&« 

De=lii I Dm-^HYl I +^2 i DHXrte I + - + hrl D HXr D BYrl (2) 

[0 139] 

Z:Z.X\ D HX i ( i=l~r) UUffy-KXOA-H^iTi^Oif SWW- 
^ D HYi ( i = 1-r ) mitTy-h'YWN-H^xT^iiOiSS^N^y-^. 

1 d.t v . — d 1 i±mn /^^ ra YW/ t ^^B^>^mm¥r 1 *&&<r^i i '.& > r>"i x P7< 
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1 3 1 4-n<Dtemmz. 2fe*ffi<?>®mMT'btumm&o u . 2 

*P<je*>6*l*. ifc,«t»(7ot7t) 1 3 1 3-1-1 3 1 

■aawcaoA-^'g y#R&T**u«iii*o. wjw«Ht'c*** t -'<-^s^*« 

RfttutfffitKl* ««;m&ftiffflaj£2<o#n<j£^4>ftS. ifc, ^7^«fi» 
JB-CfcfittfflifttO . IWroTvxhafWitK lk-t&. h, ( i = l -r ) i4m*ft*t<o 

[0 140] 



D S= si I DSX1 _I> SY1 1 + »2 1 D SX2" D SY2 1 + +s s l D SXs" D SYsl (3) 

[0141] 

ZZX\ D SXi ( i = l~s ) WSfffy— KX^V^h^xTaBtoiSHWt?* — 
*\ D SYi ( i =l-s) |»-HY^y7h^i7Si(0it|WW-^, 
I D s x i -D SY , |l45Wfy-KX, Ycr>V7h*7*TmmcDimBk'o LW?X 

—?<7>wmbx\ ;u*-?(7)mmizmtx%.#>t>tiz,. mux. oscDttmm*. mt 
mmx-Ru <- v a y&m t xhtummm 0 „ m t aao o s x°& & i*> <- a 3 >t>m 

[0 142] 

DG=gllDGXl _I) Gnl- f «2l D GXr D GY2l + "^t I^Xr^Yt I '"(4) 

[0143] 

Dq x i ( i = i~t ) \,tmftj-Yy.cr>ftmmmmm<Dimmw7x- 

? s D GY , (i=l~t) (i^y-HY^I-giJgSgElSSI^cTjiSB^^^-^. 
I Dg x i -D G y i I (AUtfy-KX. YO^««HI8«a«<0i#B4f 3 LW<5^ 

ti, Tvyfnmmmte. &izmmztix^xmtwmx'$>tummmo . mzmmzti 
x^z tfmm*i±m { m%tiim&g. 1 . mm^mtimm-rtumms. 3<om<^^> . 
ti&. Si ( i = i~t > \*m*-ttn<?>$mxh'o . ^r^tes^x-ifs-^*-*^ 

mmm.m<DMffim$k%tizm^xm.fe2ti$>. 
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zzx\ D kX i (i = i~u) limny-^x^yxj^yAmmmm^imsco^^^ 

-9. D kY i ( i = l~u) «Hfi : y-KYc7)rn^5Ag|&^Oi#@WN 0 5^- 
9. ID kX1 -D kY1 lttHffy-HX % Ycoro^5AjB««WS<Oi#B4fdL<0 

( i = l~u ) ttfi»fttt«03BR-C» 0 . ^TratffitttiJf#^9^-^Offii»e*& 



&mffS-Vl 3 10-1-13 1 0-n^HtT^ifl 312-1-131 2-n<Ogl5£ 

mnnfts- YX'TuyyMzfttthrtyi)mnizmtthm*£^4^<-$-&z t 



m&Mmsmzts if mm* . mi 3^ l*:ss 6 ^iM®«fyxfA t 

[0 148] 

. *jWfy-Hl, 2. 3Cfe(tS^Srn*X^il^tiJ [KB] x2. x 

3, Wo«»CPUW[%] :yl, y2, y3. -e^Htf Ht£*J»t* C 
PUcOiSJg [£] :zl, z2, z3<03OC7)«3i<0^W^S:^-r^*7^-^S"fflV^ 



w-^xi», i^{xk x2, x3i izm-h^tim&mtthmckr 

IB ( 6 ) . 1 { y 1 , y 2 . y 3 } tC«^-*^iifi*tt«"t&W» 

SrTIE ( 7 ) » rt<5*-9 z 1 CO. M^r < z 1 „ z2. z 3 } fcStr^hftffiSrftSTrs 
M^^TIB (8) tc^tcOfc-TSo fit. i*t4>«0RBRIi''C9>-^**ai«t^iMPSr« 
(1"^irv ^%o"<7) i,(0X'$) h . 
f (xl. Ixl, x2, x3| ) - (6) 
g (y 1. (yl, y2« y3> ) - (7) 
h(zL < z 1 , z 2. z 3 > ) — (8) 
[0 150] 

itz. mftS- K 1 <0t&&W3rfWUSH ( M 1 ) Sr . Bute ( 6 ) - ( 8 ) <Dif-3i3:2:«o 



[0 145] 



[0 146] 



[0 147] 



[0 149] 



H (Ml) -af (xl, {xl, x2» x3}) 
+ /3g (y 1, {y 1, y 2, y 3} ) 



r h ( z lpi tent {z vl ^ y g, g 2 rA M z n ? L J C ), 
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[0151] 

§t\ mmt. JJEWW— y, z«D5*>, roHrXfccOiWM^U : xti. S 
*WtfflitOSM^ifS-^^Vvt7^-^T'S>0, 7ntX«OCPUffiif (Q- 

ifc. CPUiSS: zli. S^OUP (CPU(7)^t') W&MgS£ 

[0 152] 

0«Wtf>HJttf>»»*»*$r vv <9 ^ - 9 

tttwrawsnLTff-au -e<otM«s*tsc ( 9 > izmm-th. 

[0 153] 

tub. wfcox o izam-rz . 

[0 154] 

Mil* ft« 1 0 oro-fcxii. fttattftg 1 0 Ococ P U<D*§£-, fl!ffl«2 lOvioo 
= 1 0%fc=Sr4*», «i3ttl!B5 0 0tf>CPUtf>»&. ttflMSJil 0 - 5 0 0 = 2%ktch 

M-th. mftmziz. mfts-vicoyizm-fmtimcogt^ (7> sumn^rr 
fe^BHk* i fc -th t , ass ( 7 ' ) j; o iz$m Lxmrn-tz . 

0g(I(yl, el), {I(yl, el), I (y2, e2), I (y3, e3)} ) 

- (7") 

I (y. p) = yx P -=-l 00 .- (10) 

z.zx\ yi&cpummm. pttcpu«sittsrc*s. 

[0 155] 

<>, ^9 ^ - ? ^TXff T# &v ^*§^- 

f A f o r z = 5fc^is 

r = 

L F ( Z> e) for z - (11) 



tiimncommm^m < &v totimsmm&izm*&%&<mz'bz <-r&zbx- 

[0 156] 

*fiV- H 1 tf>fitett$tffchJKH (Ml) <0ft«3ttiJ2JlTOJ: 3 t&th . 
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H(Ml)=af(xl N {xlx2,x3}) 

+ )3 g(l (y U e 1). { I (y 1. e 1). I (y2, e 2), I (y3, e 3)} ) 
+ yh(l'(zl, el), { I'(z U e l). I'(z2 > e 2), I'(z3 N e 3)} ) 

- (1 2) 

CO 1 57] 

ftS- H 1 3 1 0 - 1 — 1 3 1 0 - n fcHRSv is> Zmm-ftllf , ±fB1t^ * U <D1M X 
[0 1 58] 

#SSHW>»JRtt, 01 3 tc^ Lfc»5 6 cO^^KS^fc^T . 7n^5A^itHt^- 

^s^ku i^8w«*-etL-€'!h*sr^*fet<oT , *i**. m<omm<DmmtLx. mi 
\,z^Ltzwn<7)9m<7)WB, m5iz7f:Ltzm2cr>mM<7)Bm. mi i,zfjkLfzm3<7)mtk<7> 
mm. M9 izTjk vtzm4 commcommizn^ ^t, incs ttzm 5 commcommiza v ^ 

CO 1 59] 

C^^m8«OHSg^®3 

m*mzfi 0 ffif&zmm l***. mmmamzmm^mffs- K-ca-ttWfcfr a muz 
atiiScco^fy-KT^ijcWtffo«^-r^>^i:t^-e$)i». -0(kLT. 01 1 

RaMcflttWSSrsSfc-r § - k j^HB-C* ft . 
Co 1 60] 

y-H1410-l~1410-nt, Ztl^mfTS- H 1410-1 — 1410-nt 

»«w-&a««B 130k £sx-c»i£$*is . 

CO 1 6 1 ] 

Hffy-K i4io-i~i4 10-nii 011 \,z^tihw.5(r>mM^>mmzi5\ifi> 
mffy-vi io-i~i 1 o-ncommz&^x. sifawi 1 2mt, mnmm 
1 1 2 1 13. eitffii 1 4*j«tifAaj*iBi 1 5**ui.o<g«»i 4 

2 0**^&Hff«Wll4 1 2*«i4jfi'CS'5:*. 
CO 1 62] 

«3SB 1 4 2 014. Hfify- H 1410-1-1 410 - n^B«Sfflf«SrK»i-*fl!«K 

1 4 3 1 & ±Tmmmm*itwtkm.-tz>imm^®. 1 4 3 2*;rr*tt*iftai* 1 
430k, McDrnffs-FtfamLTmns-Fi 4 1 0-1-14 1 o-nontfwa 

Sr=?f'3tSPIIffl : agl514 4 0k£«;fC»^. Bi*fffl3l4 4 0lt US 

14 4 1k, HfiV- H 1410 — 1 — 1410 — nc^^tt^^-rft^ttfij^g 
144 2k. ^Jg^fc*ofefc#tcBB^X*jBi*sS^*^1fy-H*ffjh>«<0ll 
fiV- Hk LTafi9W-4aHR#» 14 4 3k. Sfc&HfiV- H^^X^A^iliD^-ftil 
JD#S 14 4 4k ££*f. 
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cr>mmt / z&ifz><wms-\ i 9 2oimz.i t . z-mns-v 14 io-i~i4io-no 
h . wtcttwuffffa^a 1440 wmnt m^ttcm*;- h ^it 0 . mtztn 

$tl. 3y7V7hZ¥&£?Z>-sifmW&&frt>X'$>&. 
[0 164] 

fiSMttft^ffik LTtt, JaT<D2o<0#a**#;L<o*U). 
[0165] 

1 %&ftmzft<<7)£xcomns- h t *=rso:- v nvz'fio %-mxh s . 

y-K£C (SBR^qflcT*) k-TSk. OTcoidSr^JiIkSrS. 
[0 166] 

(1) y-HA«. y-Fcc, y-HB^iw»t*iw«» , =r^*i**iWarrft. 

(2) jWOfcSJtK-afcy-KCtt. WlcRHEtfiliWU* (S##y-KBfc:M4>j&»tf>IM 

, ^¥fwmitf*>titf. m.ttch. zcoigrs. (?yyj*) mwt* < 1 > *> 

[0 167] 

3&#Ji«k&.|>. 
[0 168] 

( 1 ) wmt&-&x<7>;-\<<Dtt*frt>. me>ii*yfitt mm. toHs^wv 

(2) jm*>*Jiiw»wu atfiiJt'Piy-H**— ¥t:tT9. 

[0 169] 
[0 170] 

[^BJ^flH^UMO^] 

x. £xcvmfts-vrfzn?tim%hmmtmzm-h. j tnm%z>mzmm±.?zti? 
timzi't-ssa ycn-rn^y^imf-r^ztx\ wmm&zfttt&zki>x-z&. 
ttz. -u<rmfs-Yi£o uimmmmm-t^rrt^yAco^-^By^mtx' 

k i>-jjtfKwzwmt&i)^xmmcQmmzm&^&mi<7)m?fs- t<-c**uf a 
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[0171] 

im&m 

[0 17 2] 

01 izmktht. *mmmiz. hav-hi i 1 o-i— i i io-n, <wms-v 
i 7 2 o&xvztibzttmzmm^mizmm-t&mmmi 3 ozmtz. 

[0 17 3] 

HfiV-Kl 7 10-1-1710-nil y^/U-T-^x^^-rtCj: $>MM.mi 7 
1 3. leitSPl 7 14, AffiTJgpl 7 1 5Srili.SII^T^«l 7 1 2 tfcV^Tt&^-TS L 
i nuxVyytib 1 ), "TTU^-^a >-ro^A 1 7 1 1-1-171 1-n^'Kl^ 
^,m/-M7 10-l-17 10-nlt ey-Hf)a^Wfg^aifiS 

K 1 7 3 o^i-C'Vay- h 1720 n^tt^-g»ffifSiSftgB 1 1 1 6 fc^rrs . 

[0 174] 

fgy-Kl 7 2 0*>££L i nux7yytj)^ MS&^y-K^&iiiSrfc'i^f- 

A^*£&aj-r-g>iwaajasi 721. ^^^w^f^^^a^-^^f^agg 

1 7 24. tm&ll 29Zffith. 
[0 17 5] 

17 2 1(S, #^y-Kl 7 10-1-1 7 1 O-n^&ttSH^fSfill 7 
1 20^*^-rSitW$8^Wfg^«a5 1 7 1 6*>£>JR#LTfE1igpl 7 2 9^ieit-r-g> 
titfgJRf#^& 1 7 2 2 h . i OflWBRfc^a 1 7 2 2 J: oTK» «*ufc#5Wf y- H 1 
7 10-1-1 7 1 0-nfc*Jtf*ISffSG»l 7 1 2*>a«ifll«*iEttSBl 7 2 9*>4>aS 
*ffl LTitlfctfclE U ^O^tE&JUfclBtigP 17 2 9 (c£^SJH!H*IE¥a 1 7 2 3 fc 

[0 176] 

3Ht*«» 1 7 2 4 ja. mtzzmfts- h * ®»rrs3&jD^© 1725. 

7- H Srffih$-<t^»^±¥S 17 2 6. ^-HfiV- h" 1710-1-1710- nO£5£ 

ttt«jw*5RjettWje*R 17 2 7. ff±^--sntT y - f*jMW*w*¥« 1728 

[0 177] 

IBttSff 1 7 2 9fi. fif*P5tf#¥® 1 7 2 2j^fW"*aififl!fR0>'.; * hT**K«at*Sffl 
fgUX hM 1 7 0 1 . i^JRfWW«««U^ hM 17 0 1 KfE»$*Lfc#lli£fi?f8ttOJK 
»^*SBSLfcaWffi«K»*i£M 1 7 0 2. fiff8BXf#¥Kl 7 2 2TlR»S*lfe«l* 
fiffgMl 703. *fcl&8iIE#&l 7 2 3lz£&immEMMkMl 704. ilin#gl72 
5*Wc^Sltfy-HS:MSP^S^#^l.iiJDy-KieiM»fgMl 7 0 5. ^JgttW 
?£^f& 1 7 2 70ipJ^S-C£>S£SteW5£8£mM 17 0 6. # 

1 7 2 8j&*#ik**JRi: LXMWLtimfi J- Y<mmXhhM9^M 1 7 0 7 £ 
ISitS. ffitt»l 7 2 9CI1 fi7-H 1 7 2 Otfa^xAjBKlSteaHSW-* 

mco7-?j3£vmim^mb%&y°v7jj*i>mfeztix^&tf. mi ixttm^i 
'■mLxhh. 

[0 178] 

mz^mmmizx mmm^xr-^mmz^^xmmizmm-r^ . 

[0 179] 

-hi 7 2 0*2. mwwmns-vi i 10-1-171 o-nvnifrnmn 7 1 2 

T*A'-y 3 y<r)i!5r| 1 7n/7A 1711-1-1711- ntfmmzgmztl& X o lz 
. «Hffy-Hl 7 1 0-1-1 7 1 O-nlzmrfflHl 7 1 2fcJ;lXra^7Al 7 1 
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i-i-i7i i -n0&&*m\ mtimmttnKmtth. 4&mmvn. 

fiV-Kl 7 10-1-171 0-3fc*JWC. rn/7Al 711-1 — 1711-3 
#M?|J Hfl § ixx \ > & a#31ffl««tc* o t t -t s . 
[0 180] 

fT«a«l 7 2 4fc4tfP$ ! *&ajgBl 7 2 1 (^vc^x^A<9:tfyS£I5tf#U WMLtz 

S^X-r A^flaOiRT^^flftS^fc^if 5 *\ Tn/^A 1711-1-1711-3 
•C^^**ffc 1 Sr»lB**98*Ufc3&»if d*», rn^A 1711-1-1711- 

2 1 *^f#-r& x^^A<0^®(i, #Htfy- HI 710 — 1 — 1710 — 3 £&ff& fflf 
7 1 6 1 7 1 2^tSti«1l«'C*4. 

fcawtflW8«ie*aj 1729 *=— asaisfu ^^m^m^tixm^y- notttwcffl 

[0181] 

±-rs . mzzmmmmm&Ltzmar. tiy- h i 7 2 o*>stfiw» 1 7 2 4(4. 

*«*MB!*t»«)Sltfy-Hl 7 1 0-1-17 10-3±O7-n/7A17 1 1 - 

1-171 1 -3{ l zm&^hfzfrnmmwmzmff'tz>. ttz. t-o^ah i 

1-1-17 11 - 3-C«SlS$fc*fr*-*8rajWKT 2Sff*3* 1 7 2 4(4. 

xm&zixtzmfty- visute&ffis- Fny'ar^cowm&fr^&mimizz-ix 
oytm.nmxry- wruyyj^x-'ftbixi-zmmzkfrh. ffswiojy^fAt lt 

[0 182] 

<kc ^fm^mm^i)>t^mnm^x^Mz^\ihmmmmm<^~mi<z^x. %<r> 
wx*^$m\ s><r)7u-+^-v*%m.vxwmth. 

[0 183] 

yXfAiBI^, *Htt«-C(ifliri* t/S 3 o^H^y- h* 1710-1-171 
0-3 Clio WC. 7-0/7A17 11-1 — 17 1 1 - 3*«M?iJ£*f V^aSSffl 

[0 1 84] 

4-f. Xf77S180 1t(l HfiWSPl 7 2 4#\ K^LT^SUffy-Fl 7 1 
0 - 1 - 1 7 1 0 - 3<0S&WHJ£»X*»&»if 3 . *^ifi^J-C'(4. 

Sr3i:-rS. Zcofztb. ^7-^immk<^Xy-^ys 1 8 0 1 f (4. SSff^-Flifflje 
»XJ2LtC*4fctf>, Xx-yTS 1 80 2(4Htf$ii-r. Xf» T S 1 8 0 3^fc»tf. 
[0 185] 

-y 7* S 1 8 0 3 T(4. KW&fflSB 17 2 1 fcfc *t-&flWRJR»^« 1 7 2 2 (C J: 0 , * 
SUt^-H 17 10-1-17 1 0-3<^*«flBI*JR»-r*. KW-r^SaWflHWis 
JBtfiSUgfitfg'JXhMl 7 0 1 i: LTIBItSPl 7 2 9(C«|ftS;h."0*4. #5Qfc0!|-Cti , 
aXftS^fffgUXMVIl 7 0 1(1, HTTPf-^y (/O^httpd) COTu^. 
y-H^*»^*UflH», 7-H^OCPUffiffl^c0 30^iifflfg^IXf# 

M 1 7 0 2 i: LT8B«« 1 7 2 9fc«tt3*vO*£ . ^S6#JTi4#lI^«fB(4OT^± 

a tJRu-rs j; a wxmamnmii 1 7 0 2(ciaa*$*i-cv^4 i>nt-?& . 

[0 186] 

OHTTPDiOT'o-feXcOit : 

( 1 ) ttS^&SHfiry-KCt e 1 n e tTTtf'W yf*. 
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(2) ps -e | grep httpd I wc b V> 0 37^ H SrH^rr^ . 

( 3 ) wmtfit Lxnbtttz&m. mvrr*. 

OS- Y±W<T>* * V ffltt : 

( 1 ) tt^;t%$>m?ty-F<<Zt e 1 nettn^y«. 

(2) free b^O ?~?y¥*mfT-fh . 

( 3 ) wmmxt Lxm>tit:mgk& . wmth, 

OJ- h*^CPUtffl$ : 

( 1 ) ttmb%2>mftS-V<,Zt e 1 netTn^yfS, 

(2) uptime i l^d r-^yFSrSl^rfl.* 

( 3 ) mmsttb Lx%t>titzmMk*. fmt&. 

[0 187] 

Ci^^#<o^^ffifB^JaTOil *) b?& . 
□SlfiV-K 17 10-1 : 
HTTPDcora-feXcO^--- 1 4 [ffl] 

1 2 [KB] 
12 [%] 

□HfiV-F 17 10-2: 

1 [KB] 

y-K^CPU»-6 2. 8 0 [%] 
□H^y-H 17 10-3: 
HTTPD<07n-feX^|[- 1 5 [*!] 
y- h'^cO^ ^ 'J 131104 [KB] 

y-H^CPUfiffl*-l. 4 0 [%] 

ztit><Dmmmmmm& 1729 t^wfgM 1 7 0 3 ^ tT*s^$n-i> „ 

[0 188] 

©w^ffiap 1721 iz&ifz immE^m 172311 iei£g& 1729 izimztitz&n 

ff/-K1710-l-l 7 1 0-3(Ct3ftS^T^iil 7 1 2 cO^tffgM 1 7 0 3 Sr 

£>!>3lfiV-Ki: LTISI^-r^ (Xf77S1804) 4 
[0 189] 

Jt^iE#g 1 7 2 3 fcfcft & JtK^H^i: LX . *mmMX'te£ -TIM* Of-^»?F 
ix«1$£ft£^ x*;is? ■ 77~?x&mzJ:ZfttiWfcliiZm^&. x^jVJy ■ 

y^mmz^mtimmiabii. h^y-'-^com^znt. wihult r^-? 
cr>o%. ^mfrb^-ibhMtitzT-'-fimtimxh&i b^ommz&z. ttz. z. 
ti^^t6imMmuobLx r?-?\mtwmmcr>i>(F>x'foz>i b^omnz&n 
s ztit>cotrmc?)i>b. ^mfrhh^b ^mtitcf-^x i tov^-c, t i = i x i - 

X I /^U ( X(iT-^m^CQ¥%<I. Uii^#ifc) T i £*f L*li£t 

fi*gfrm%.-t&jjmx'& h . 

[0 190] 

S-rHTTPDcoro-trX^^OV^Tfi. XI = 14, X2 = 17. X 3 = 1 5T"&S£ 

X = 5> i = 1 (Xi) / n =15.333 
U = I" 1=1 (Xi-X) "2 / (n-1) = 1.528 
[0191] 

^T-^XiWf^lXiOl^Sill 

51 = |X1 -X| = 1.333 

52 = IX2-XI = 1.667 

53 = IX3-XI = 0.333 
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[0 192] 

Ltitf -9 x x 2 ^xmm Zft 0 k , 

T2=|X2-X|//U=1. 091 
[0 193]' 

£ 5 %Tl*»g*ff 3 n = 3=5rcOT\ WS£t(2t = 1 . 153 ( 

mmwm*t>3i#>& ) t%z>. Ltzt^x, T2<tx-b&izimmmu.o*w&tt 
h. •t%fr*>x2i&\-tim.X'te%\\ Ltzrf-oxfttimi&fti£Lfr\ 

[0 194] 

XI = 127912 
X2 = 183381 
X3 = 13 1104 

X'fo*). 

X = 147465. 700 
U = 31144.510 
X'fo*). 

51 = 19553. 700 

52 = 35915. 330 

53 = 16361.700 
X'h&tzib. X2t£-PVvtlft}g£fT3fc 
T2 = 1.15 3 

US*«oT, T2 ^ t<%*, !lf*{5lttH0Sr«ait--l». t*WX2*«» 

[0 195] 

Rttfc C P Uffiffl^cov (i. 

XI = 1.12 
X2 = 62. 80 
X3 = 1. 40 
X'hK). 

X = 2 1 . 773 
U = 35. 530 

51 = 20. 6 53 

52 = 41.027 

53 = 20. 373 

x-hhtzfr. x2iz^xm%.*ftob 

T2 = 1.15 5 

fc**. vtzifi-iX. T2 ^ t mmffliozmm+i. -tttttxiwy 

[0 196] 



Hi ■ of (XI, {XI... n} ) 
+ j3 f (Yl, {Yl...n> ) 

+ T f ( Z i p a jn^)rJvicied'by^igh}ue Mion, PLLC - http://www.sughrue.com 



(35) 
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m&f (Xi, (XI. . . n) )(1 XimiXl. . . n > iZti^XfttimX'fo 

tux i . 9\-tLmx'%muf o £si-r. 

X itiH^fy-h* 17 10- itfDHTTPDcTXTu-fe^iSL 
Y i IZmftS- K1710-i^'J 
Z 1 7 10-i(OCPUffiIfT'i5S, 

[0 1 97] 

HI = 0+0+0 = 0 
H2 = 0+1+1 = 2 
H3 = 0+0+0 = 0 

[0 198] 

m&ww\-ixmutf2W±<nm&;-wmisx'foht^ht. H2 = 2cotz*b. mrr; 

— HI 710-2 ttSSfi: RjgSftS . i Wtttt«aE*S»J±. Jtffi^aEMSM 1 7 0 4 
LTKttffl 1 7 2 9 fctSttSfU. . 
[0 199] 

Xf77S180 5T'(S. HAWS* 1 7 2 4 #tJtf£&iiB@$M 17 0 4 SrMAifi U P 
[0200] 

tfraoflTCttSSfiV-K 1 7 1 0-2#»ttfcHj£S*Ufcfctf>, Xf-xTS 180 6tii 

. i&jn^g 1725 aw^&nfiv- h zmrtz> . ^iat, vKorffy-K^s 

■W&jWiieitai 7 2 9te«ttSftfcM2ra>'-HjB»flmMl 7 5t3Ett§*vOv&. 
*HJ£^JT'(i3oc7)||fly-Hl 7 1 0-4. 17 10-5. 1 7 1 0 - 6 fc 
-f&. -etT> Xf77S180 7^n„ 
[0201] 

Xf7 7S 1 80 7-Cti. HfflMl 7 24#. WftJ—Y 1710-1-1710- 
6*>»*<fflS@ftJ: O^V^i: oj&^J^TS. SSfi^-Kl 7 10-1-1 7 1 0-6<Difc 
*«fflS»JaTO«-&, $iJffll(iX^-/7'S 1 7 Olfcli. Htf^L^^KIS. <r<0«w£C£ 
ftV-Hl 7 10-1 — 17 1 0-6<^6ffl#i!rf£LT^&/v:£>. Xf-yT S 1 8 0 8tC 

[ 0 2. 0 2 ] 

Xf 7 7S 17 0 Sfcil/X^-yrS 1 7 0 9T1±. BJg&HlfiV- Htf>afl»ffifR&»tf# 

Lxitmm-t&ztx\ sonify- H£«art-&. d^f'/rsisostjitf 

Xf7 7S 1 80 9<0ft^(±. Xf77S 1 80 3fcJ:tfX7^y:rs 1 8 0 4 OiSfl^ |aj 
— "C*S. -e^SSHI. Xf»/7S 1 8 0 3TP^y-h'fc|SI^$^||firy-K. $fc<0M 
TtiUfiV- HI 710 — 2**. fSJSJlSy- H 2: RlSESix* . 
[0203] 

Xf77S 1 8 1 0-Ctt. Hfi^SB 1 7 2 4#JtK&IE*gmM 17 0 4 fcSfcfcffl U A 

7 2 6#. ^OUtry-H^^jh-f^ (^fyTS 18 11). 4-tf>*£\ SttSrUffy 
-HfcHffi$nfcWfy-H 1 7 1 0-2*W±§-ti:^ix^»„ fUXf77S180 7 

[0204] 

znmmmmnm%tmtmmmmfrm>oMztitz&dix\ m®%m?ty- wm^m 

£\ SJtttWS&f « 1 7 2 7 SH^HfiV- H 1710-1-1710 - 60$£tt 
£¥>J5£ t . *<3*S*££«tt«$£ttfllM 1 7 0 6 b LTlBlipB 1 7 2 9 tfSSWI. (Xf 
>y7*S 18 12) . ^dtWTIi, Xf-zTS 1 8 1 0fcfcVvCStty-Hj&*8KfJ;5*lfc 
<3r-?T;6>£>. Xf77Sl 8 0 8^ P lo8did(Sy.s l Shlu8^o3;pL&ltSp3//^iWaHi ; 3'lfeife 
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